We measure the obscured star formation in z ∼ 1 early-type galaxies. This constrains the influence of star formation on their optical/near-IR colors, which, we found, are redder than predicted by the model by Bruzual & Charlot (2003) . From deep ACS imaging we construct a sample of 95 morphologically selected early-type galaxies in the HDF-N and CDF-S with spectroscopic redshifts in the range 0.85 < z < 1.15. We measure their 24 µm fluxes from the deep GOODS-MIPS imaging and derive the IR luminosities and star formation rates. The fraction of galaxies with > 2σ detections (∼ 25 µJy) is 17 +9 −4 %. Of the 15 galaxies with significant detections at least six have an AGN. Stacking the MIPS images of the galaxies without significant detections and adding the detected galaxies without AGN we find an upper limit on the mean star formation rate (SFR) of 5.2 ± 3.0 M ⊙ yr −1 , and on the mean specific SFR of 4.6 ± 2.2 × 10 −11 yr −1 . Under the assumption that the average SFR will decline at the same rate as the cosmic average, the in situ growth in stellar mass of the early-type galaxy population is less than 14 ± 7% between z = 1 and the present. We show that the typically low IR luminosity and SFR imply that the effect of obscured star formation (or AGN) on their rest-frame optical/near-IR SEDs is negligible for ∼ 90% of the galaxies in our sample. Hence, their optical/near-IR colors are most likely dominated by evolved stellar populations. This implies that the colors predicted by the Bruzual & Charlot (2003) model for stellar populations with ages similar to those of z ∼ 1 early-type galaxies (∼ 1 − 3 Gyr) are most likely too blue, and that stellar masses of evolved, high-redshift galaxies can be overestimated by up to a factor of ∼ 2.
INTRODUCTION
A convenient way to estimate stellar masses of galaxies is through modeling their spectral energy distributions (SEDs) with stellar population models (e.g., Worthey 1994; Vazdekis et al. 1996; Bruzual & Charlot 2003; Maraston 2005) . This is the most efficient method to quantify the stellar mass function at high redshift (e.g., Kauffmann et al. 2004; Drory et al. 2004; Förster Schreiber et al. 2004; Rudnick et al. 2006; Borch et al. 2006) . The robustness of this method relies on the reliability of the assumed model parameters, such as the star formation history. The correctness of the models, given the star formation history and other parameters, is an obvious requirement as well.
With the advent of the Infrared Array Camera (IRAC, Fazio et al. 2004 ) on the Spitzer Space Telescope (Werner et al. 2004 ) the rest-frame near-infrared (near-IR) has become a commonly used part of the SED to infer stellar masses of z 1 galaxies. However, especially in the near-IR different stellar population models differ from each other (Maraston 2005) , which indicates that there might be systematic biases in such mass estimates. In van der Wel et al. (2006a) we used IRAC imaging of a sample of early-type galaxies at z ∼ 1 in the GOODSSouth field with dynamically measured masses in order to infer the evolution of the rest-frame near-IR M/L of early-type galaxies between z = 1 and the present. We compared this with the evolution of the rest-frame optical M/L and the predictions from several stellar population models. We found that the near-IR M/L of the z ∼ 1 galaxies are lower (or, the rest-frame B − K colors redder) than predicted by, for example, the model by Bruzual & Charlot (2003) for a range of model parameters. This indicates that stellar mass estimates inferred from near-IR photometry suffer from significant systematic uncertainties (van der Wel et al. 2006b ).
The most straightforward interpretation of this result is that the model colors are too blue, but this depends on the assumption that the stellar populations of earlytype galaxies are simple and can be well described by a single burst stellar population. If we add a significant population of young, heavily obscured stars ( 10% in mass), then we would reconcile the observations with the Bruzual & Charlot model (van der Wel et al. 2006b) . Moreover, such a high level of obscured star formation could account for the observed increase of the stellar mass -ACS z 850 -band cutouts of nine early-type galaxies with bright (> 83 µJy) 24 µm detections (top row) and nine randomly selected early-type galaxies from our sample with similar rest-frame B-band luminosities but without significant 24 µm detections (bottom row). The cutouts are 1. ′′ 9 on the side, which corresponds to 15 kpc at z = 1. The morphologies of all 18 galaxies are S0/a or earlier (T ≤ 0), even though some of the galaxies with MIPS counterparts have somewhat more irregular morphologies than the galaxies without MIPS counterparts. density of red sequence galaxies between z = 1 and the present (Bell et al. 2004; Faber et al. 2005; Borch et al. 2006; Brown et al. 2006) . Hence, determination of the star formation rate is interesting and relevant in its own right. Recently, Rodighiero et al. (2007) showed through pan-chromatic SED modeling that, indeed, a significant fraction of the early-type galaxy population at z < 1 shows signs of hidden activity.
In this paper we construct a sample of morphologically selected early-type galaxies with spectroscopic redshifts at z ∼ 1, and measure (upper limits of) their 24 µm fluxes with the Multiband Imaging Photometer for Spitzer (MIPS, Rieke et al. 2004 ) on the Spitzer Space Telescope (Sec. 2). We use these to constrain their star formation rates (SFRs) and the increase of their stellar masses with cosmic time in Sec. 3. Then we proceed, in Sec. 4, to test the hypothesis that the rest-frame optical/near-IR colors of z ∼ 1 early types are significantly affected by obscured star formation or Active Galactic Nuclei (AGN), and can explain the observed red colors. We summarize our conclusions in Sec. 5. Throughout the paper we adopt the concordance cosmology, (Ω M , Ω Λ , h) = (0.3, 0.7, 0.7).
SAMPLE SELECTION AND MULTI-WAVELENGTH

PHOTOMETRY
We select galaxies with spectroscopic redshifts and early-type morphologies from Hubble Space Telescope/Advanced Camera for Surveys (HST/ACS) imaging from the Great Observatories Origin Deep Survey (GOODS, Giavalisco et al. 2004) in the Chandra Deep Field-South (CDF-S) and the Hubble Deep Field-North (HDF-N). Several spectroscopic surveys conducted in the CDF-S (Le Fèvre et al. 2004; Mignoli et al. 2005; van der Wel et al. 2005; Vanzella et al. 2006 ) are combined to give 381 spectroscopic redshifts in the range 0.85 < z < 1.15. Similarly, the compilation from Wirth et al. (2004) and the fundamental plane study by Treu et al. (2005) are combined to give 404 redshifts in the same redshift range in the HDF-N.
Early-type galaxies are morphologically distinguished from late-type galaxies by fitting Sersic models to the F850LP (hereafter, z 850 ) GOODS images of all galaxies using the technique developed by van Dokkum & Franx (1996) . The best fitting n-parameter was determined for every galaxy, with n an integer, 1, 2, 3 or 4. The asymmetry A, the fraction of the total z 850 flux not situated in the point-symmetric part of the light distribution, was also determined for each object. The criteria used to select early-type galaxies are n ≥ 3, A < 0.15, χ 2 < 3, and r eff > 0.
′′ 09. The latter three criteria are chosen upon visual inspection of the images and the residuals of the fits. The limit χ 2 < 3 excludes galaxies that are poorly fit by any model, and the requirement r eff > 0.
′′ 09 excludes galaxies that are very compact and for which the shape of the light distribution cannot be reliably inferred. The majority of the galaxies satisfying these criteria have early-type morphologies as visually determined, but a small number of Sa galaxies with clear spiral structure and compact galaxies with small-scale irregularities, most likely mergers, are rejected upon visual inspection. The sample contains 95 early-type galaxies with E+S0+S0/a morphologies, with T ≤ 0 in the classification scheme of Postman et al. (2005) . Total z 850 -band magnitudes are derived from the fitted profiles. PSF-matched ACS and GOODS IRAC images are used to measured rest-frame B − K colors within 5 ′′ diameter apertures, as described by van der Wel et al. (2006a) . Even though the used spectroscopic surveys are neither complete nor necessarily representative for the z ∼ 1 galaxy population, there is no reason to assume that our morphologically selected sample has a bias in favor of or against early-type galaxies with obscured star formation or AGN. Therefore, we can assume that our sample is representative for z ∼ 1 early types as far as their IR properties are concerned.
We use the GOODS MIPS images 7 to obtain 24 µm photometry for our sample of 95 early-type galaxies. Six galaxies turn out to be located in areas with exposure times less than 10% of the deepest parts of the images. We henceforth exclude these objects from the analysis, such that we have a final sample of 89 early-type galaxies. The publicly available catalogs from the GOODS team 8 are used as a reference to verify our own photometry, which we push deeper than than the 83 µJy flux limit from the GOODS catalogs. This limit is a trade-off between completeness and the number of spurious detections, but since we already know the positions of our objects, deeper photometry is justified. Deeper photometry is necessary because Bell et al. (2005) already concluded that the vast majority of early-type galaxies at z ∼ 0.7 are not detected down to 83 µJy, an upper limit that is too conservative for our goals.
We determined the two-dimensional background The number and redshift distribution of the early-type galaxies in our sample. The heavily shaded area indicates the distribution of the galaxies with significant detections in the 24 µm MIPS image. The non-shaded area indicates the distribution of the galaxies without significant counterpart. For six galaxies confusion prevented reliable identification of the MIPS counterpart. Panel (b): The redshift distribution of the 24 µm fluxes. The galaxies with significant (> 2σ) and secure MIPS counterparts are indicated with the solid dots. The other data points are the 2 × σ fluxes for the non-detections, i.e., galaxies with measured fluxes lower than 2σ. The six possibly misidentified galaxies are omitted.
across the image with the Sextractor software (Bertin & Arnouts 1996) , using the global background setting. We subtracted this background to obtain an image with background set to zero. Following, e.g., Papovich et al. (2004) and Zheng et al. (2006) , we produce composite PSF-images for both fields, comprised of isolated stars (identified in the ACS images), which we use to create model images of MIPS sources at the positions of the galaxies in our sample and objects in their vicinity. The 3.6 µm IRAC images are used as a reference to identify these sources and pinpoint their positions 9 The total flux of an object is inferred from the PSF fitting model. By default, the positions of the 24 µm sources are left as free parameters, however, in case of obviously erroneous results, we fix the positions at the IRAC positions. This is necessary for very low S/N sources. In all cases, IRAC and ACS images are used to visually identify the counterpart of 24 µm sources. This procedure gives robust 24 µm flux measurements for 83 out of 89 galaxies in our sample, of which 15 have a significant 24 µm fluxes, with a signal-to-noise ratio of at least two. For six galaxies we cannot produce reliable measurements because the centers of the low S/N 24 µm objects cannot be defined 9 The GOODS ACS, IRAC and MIPS images are registered to the same world coordinate system with high accuracy, with virtually no systematic offset (< 0.1") and a rms of ∼ 0.4 ′′ in the difference between the centroid positions of bright MIPS sources and their IRAC counterparts, such that uncertainties therein do not affect our measurements.
sufficiently accurate to identify their counterparts with any confidence. We label these objects as 'possibly misidentified'.
The photometric error is dominated by noise and the uncertainty in the background level. In addition we include a 5% error due to the uncertainty in the aperture correction and a 2% error due to the uncertainty in the absolute photometric calibration.
10 of the galaxies with the brightest MIPS counterparts are also found in the GOODS catalogs. The total fluxes as listed in the GOODS catalogs agree within ∼ 5% with the values that we derive, except for one confused object for which we determined an accurate flux measurement with the deconvolution method described above. As an a posteriori verification of our morphological classification methodology we show ACS z 850 -band cutout images of nine of these galaxies in Fig. 1 , together with nine randomly selected galaxies without significant MIPS counterparts: even the IR-bright galaxies in our sample are genuine early types, as far as their optical morphologies are concerned. We conclude that our morphological selection criteria described above are sufficiently stringent to exclude all late-type galaxies.
We list the measured fluxes in Table 1 , and in Fig. 2a we show the redshift distribution of our sample. The mean redshift is z = 0.984. The shaded regions in Fig. 2a show the galaxies with MIPS counterparts. The lightly shaded regions indicate the six galaxies with possibly misidentified MIPS counterparts. The fraction of galaxies in our sample with MIPS counterparts (typically 25 µJy) is f = 0.17
−0.04 . If we adopt the brighter flux limit of 83 µJy, the limit used for the GOODS MIPS catalogs, we find f = 0.11 ± 0.03. In Fig. 2b we show the 24 µm flux distribution. The typical flux of the objects with significant detections is S 24 ∼ 100 µJy, and ranges from ∼ 25 µJy up to almost 1 mJy. As mentioned above, most galaxies in the sample have no significant 24 µm counterparts. For those galaxies the 2σ flux levels, i.e., 2× the photometric error, are shown.
CONSTRAINTS ON THE STAR FORMATION RATE
We use S 24 to constrain the bolometric infrared luminosity and SFR. Papovich et al. (2006) have shown that this is feasible with reasonable accuracy. First, given S 24 , we compute L 12 = νL ν,12 µm for z = 1.0 and L 15 = νL ν,15 µm for z = 0.6. With the conversions from Chary & Elbaz (2001) (Equations 4 and 5) we estimate the associated values for the bolometric infrared luminosity L IR . We introduce a K-correction by interpolating between the values for L IR inferred from L 12 and L 15 to obtain L IR at the observed redshift z of each object. The K-correction is generally small (typically 10%) since all redshifts are in the range 0.85 < z < 1.15. Finally, assuming a Salpeter IMF, L IR is converted into a SFR as ( Kennicutt 1998 ). The systematic uncertainties in the derived L IR and SFR are considerable. According to Chary & Elbaz (2001) the uncertainty in the transformation of L 12 into L IR is of order 50%. Furthermore, as noted by Papovich et al. (2006) , the models by Dale & Helou (2002) yield L IR that are lower by a factor of 2-3 for the most luminous objects (L IR > 10 12.5 L ⊙ ). For less luminous objects, like the objects in our sample, the differences are smaller, therefore we adopt a systematic uncer- -Stacked 24 µm image (38" on the side) of the galaxies without significant individual detections and without X-ray counterparts. The average flux is 6.8 ± 1.2 µJy, which, at the average redshift of z = 0.97, corresponds to a SFR of 1.2 M ⊙ yr −1 . This SFR is an upper limit to the real SFR, as some of the flux might be due to AGN activity or silicate emission.
tainty of 50%. Finally, the conversion of L IR into SFR is uncertain by about 30%, such that the total uncertainty in the derived SFR is a factor of two.
We have 15 galaxies with significant and secure detections, six of which have X-ray counterparts (Alexander et al. 2003) , with total X-ray luminosities in the range L X = 1 − 25 × 10 42 erg s −1 , which most certainly means that these galaxies harbor type 2 AGN. This is corroborated by the fact that in all cases at least half of L X is due to hard X-rays.
Assuming that the 24 µm flux of the other nine galaxies is due to dust heated by star formation, we find SFRs ranging from 5 to 80 M ⊙ yr −1 . The IRAC colors of the two galaxies with SFR exceeding 50 M ⊙ yr −1 are consistent with the colors of a star-forming galaxy, and, moreover, in the rest-frame UV F435W and F606W ACS filters these galaxies clearly show irregular morphologies. We stress, however, that, according to their rest-frame optical morphologies, these galaxies are genuine earlytype galaxies with ∼ 90% of the z 850 -band flux accounted for by a smooth De Vaucouleurs profile (see Fig. 1 ).
In order to constrain the SFR of the galaxies without significant individual detections we stack their MIPS images. We omit the galaxies with X-ray counterparts. The stacked image shown in Figure 3 is created by coadding the individual images, clipping the pixels (outside a 6" radius aperture centered on the fiducial position of the co-added object) at 2.3σ to mask surrounding objects (see also, e.g., Burgarella et al. 2006 ). Then we proceed to determine the total flux within a 12" diameter aperture. To compute the total flux, we subtract the background (the median in a concentric annulus between 30" and 40") and multiply by the aperture correction 1.697. The uncertainty is determined by the noise properties of the stacked image, the systematic uncertainties in the zero point calibration and aperture correction, and an additional uncertainty of 5% due to subpixel variations in the source positions of the individual images (Zheng et al. 2006) . The measured flux is 6.8 ± 1.2 µJy per galaxy. This corresponds to a SFR of 1.2 M ⊙ yr −1 for a galaxy at the average redshift of the sample (z = 1), which should be regarded an upper limit to the true SFR. Some of the flux will be due lowluminosity AGN, and, in addition, low levels of silicate emission can be expected from circumstellar dust around Asymptotic Giant Branch stars (see, e.g., Bressan et al. 1998; Piovan et al. 2003; Bressan et al. 2006) . It is beyond the scope of this paper to constrain the various contributions of the measured flux.
The average SFR of the galaxies without significant detections (those used to create the stacked image) and the nine galaxies with significant detections but without X-ray counterparts is 5.2 ± 3.0 M ⊙ yr −1 . This is an order of magnitude lower than the SFR of the typical MIPS source at z ∼ 1 (Pérez- González et al. 2005) . Also, ∼ 80% of the star formation is accounted for by ∼ 10% of the galaxies, which suggests either interlopers or that such obscured star-formation events in early-type galaxies are short lived.
Next, we estimate an upper limit on the specific SFR. We assume that M/M ⊙ = 2 × L B /L ⊙,B , which is the typical M/L as was determined by recent z ∼ 1 fundamental plane studies (van der Wel et al. 2005; Treu et al. 2005) . The inferred masses are typically in the range of 5 × 10 10 − 2 × 10 11 M ⊙ . We find an upper limit for the average specific SFR of 4.6 ± 2.2 × 10 −11 yr −1 , that is, a growth in stellar mass of 5% per Gyr. This is two orders of magnitude lower than the specific SFR of a typical MIPS source at z ∼ 1, which has a stellar mass of M/M ⊙ = 10 10 M ⊙ (Pérez- González et al. 2005) . We can use the specific SFR to crudely constrain the growth in stellar mass of the early-type galaxy population between z ∼ 1 and the present. In the case that the SFR remains constant for the population as a whole, i.e., that obscured bursts of star formation are as prevalent in the local universe as they are at z = 1, the stellar mass would increase by 35 ± 17%. It is quite unlikely that the average SFR in early types has remained constant over the past 7.5 Gyr, as many studies have shown that the SFR has decreased by an order of magnitude since z ∼ 1 (e.g., Madau et al. 1996; Wolf et al. 2003; Le Floc'h et al. 2005; Bell et al. 2005; Pérez-González et al. 2005; Zheng et al. 2006 ). If we assume that the SFR declines exponentially and by a factor of 10 between z = 1 and the present, the growth in stellar mass is 14 ± 7%. We stress that these numbers are upper limits due to the various other potential contributors to the measured IR flux. Most likely, the true in situ growth of the stellar mass of the early-type galaxy population is still lower.
These upper limits are consistent with the residual stellar mass growth of ∼ 7% estimated by Gebhardt et al. (2003) and the residual star formation of ∼ 2 M ⊙ yr −1 derived by Koo et al. (2005) for early-type galaxies and bulges in the Groth Strip Survey. Treu et al. (2005) find significant young stellar populations in low-mass earlytype galaxies (M < 10 11 M ⊙ ) at redshifts 0.2 < z < 1 in the HDF-N, which suggests a considerable growth in stellar mass (20 − 40%) between z = 1.2 and the present. For more massive galaxies, they find that the growth in stellar mass is negligible. The upper limits that we derive here are marginally consistent with a mass increase of more than 20%, but then we have to assume that all the observed 24 µm-flux is due to star formation, which is probably unrealistic. The specific SFRs for galaxies more and less massive than 10 11 M ⊙ (the median mass) are 5.1 ± 2.5 × 10 −11 yr −1 and 3.3 ± 1.6 × 10 −11 yr −1 , respectively. This difference is not statistically significant since the co-added fluxes only differ from each other on the 1.2σ level. Still, if anything, the specific SFR of high-mass early types is higher than that of low-mass early types, but, in addition to the low significance of the measurement, we should keep in mind that high mass galaxies are more likely to have AGN that might contribute to the 24 µm flux. To reconcile these results with the large fraction of young stars in low-mass early types (Treu et al. 2005) , these young stellar populations must have formed in other galaxies that later became part of an early type, or at a time when the galaxies had not yet attained their early-type morphologies.
We conclude that the in situ SFR of the early-type galaxy population at z ∼ 1 is low, and can only account for an increase in the stellar mass density of early-type galaxies by 20% between z = 1 and the present. Additional mergers and/or morphological transformations of galaxies are required to explain the observed increase in stellar mass density of red galaxies by a factor of two (Bell et al. 2004; Faber et al. 2005; Borch et al. 2006; Brown et al. 2006 ).
THE EFFECT OF STAR FORMATION ON THE OPTICAL/NEAR-IR COLOR
Now we explore the question whether star formation affects the rest-frame optical/near-IR colors of the galaxies in our sample, or whether light from evolved stellar populations dominates that part of their SEDs, as is usually assumed. In order to do so, we use the (upper limits on the) specific star-formation rate derived in the previous section, and compare this with the rest-frame B − K color (see Fig. 4 ). The median B − K color of the galaxies without significant 24 µm fluxes is B − K = 3.52. The median B − K of the 15 galaxies with significant 24 µm fluxes is 0.2 mag redder, whereas the uncertainty in the B − K color is only 0.05 mag. This implies that obscured activity can indeed affect the B − K colors of galaxies.
We compare the colors of the galaxies in our sample with the expected color of a z = 1 galaxy with an evolved stellar populations. We estimate this expected color as follows. Given the measured evolution of M/L (Treu et al. 2005; van der Wel et al. 2005) , the Bruzual & Charlot (2003) model (with solar metallicity and a Salpeter IMF) predicts a certain amount of evolution in B − K. Therefore, from the B − K color of local early types (van der Wel et al. 2006a), we can derive the expected color for z ∼ 1 early types. We find B−K = 3.29. We note that the B−K colors of the galaxies with measured dynamical M/L (van der Wel et al. 2006a) do not deviate from those of the larger sample presented in this paper.
The median observed color is 0.2 mag redder than the expected color B − K = 3.29 (see Fig. 4 ). In particular, the galaxies without significant 24 µm counterparts are redder than B − K = 3.29. The question is how much room the upper limits on their 24 µm fluxes leave for attenuation of the B − K color by obscured star formation. With the star-formation rates derived in Sec. 3 we can -Specific SFR vs. rest-frame B − K for galaxies with robust photometry (the six confused sources are left out). Data points with error bars indicate galaxies with a significant MIPS detection, the other data points are upper limits for the galaxies without significant detections. The lines are Bruzual & Charlot models consisting of two components: an evolved stellar population and a young, obscured population with a constant SFR and A V increasing from bottom to top. See text for details. The observed values of the specific SFR are much lower than predicted by the model for the majority of the galaxies, which implies that star formation likely does not significantly affect their B − K colors. constrain this scenario.
In Fig. 4 we show two-component Bruzual-Charlot models, consisting of an evolved stellar population with B − K = 3.29 (see above) and a 200 Myr old stellar population with a constant star formation rate (solar metallicity, Salpeter IMF). Varying the age of the young population with constant star formation between 50 and 500 Myr does not significantly change the models shows in Fig. 4 . Besides the specific SFR, the attenuation A V (increasing from bottom to top) is the only other variable. Only the young component is attenuated: A V of the evolved component with B − K = 3.29 is assumed to be zero. We assume the Calzetti et al. (2000) extinction law.
As expected, models with low A V predict blue colors for high SFRs, whereas models with high A V predict red colors. Models with highly obscured star formation can reach B − K colors that match those of the galaxies in our sample. However, the associated SFRs of those models are only observed for a handful of objects that have significant MIPS detections. For the majority of the galaxies in our sample, the observed SFRs are much lower than expected on the basis of these models. This implies these models are inconsistent with the red colors of the galaxies in our sample. As indicated in Sec. 3, the measured SFRs are systematically uncertain on the level of a factor of two or so. The discrepancy with the model SFRs is much larger than this (an order of magnitude for most galaxies).
Besides obscured SFR, obscured AGN could potentially also redden the B − K color of a galaxy. How-ever, the vast majority of the galaxies in our sample do not show evidence for nuclear activity in the IR or in X-ray (see also Rodighiero et al. 2007) . It is highly unlikely that AGN affect the B −K colors of the majority of the galaxies without leaving a trace at other wavelengths that are commonly used to identify AGN. The most straightforward conclusion is that the Bruzual & Charlot (2003) model predicts colors that are too blue for stellar populations in the age range of those of early-type galaxies at z ∼ 1 (1 − 3 Gyr, assuming solar metallicity).
SUMMARY
From MIPS 24 µm imaging we derived constraints on the IR luminosities of a sample of 89 morphologically selected early-type galaxies at z ∼ 1 with the purpose to identify obscured star formation or AGN activity. We find that 15 (17 +9 −4 %) have > 2σ (∼ 25 µJy) 24 µm counterparts. The X-ray luminosities of six of these indicate that an obscured AGN is responsible for the IR emission. These findings are consistent with recent work by Rodighiero et al. (2007) who study obscured activity in a z < 1 sample of morphologically selected early-type galaxies.
We derive an upper limit on the 24 µm flux of the galaxies without significant individual detections by stacking their MIPS images. When we add this sample to the galaxies with significant detections but without luminous AGN we find 5.2 ± 3.0 M ⊙ yr −1 as the upper limit of the average star formation rate. If we assume that the SFR of the early-type population as a whole is constant between z = 1 and the present, this implies that the increase in stellar mass density of the early-type galaxy population through in situ star formation is at most 35 ± 17%. More realistically, if we assume that the average SFR declines by an order of magnitude between z = 1 and the present, i.e., if we assume that it follows the evolution of the average cosmic SFR, we find 14±7%. This amount is too small to explain the observed increase by a factor of ∼ 2 (Bell et al. 2004; Faber et al. 2005; Borch et al. 2006; Brown et al. 2006 ).
10% of the galaxies account for as much as ∼ 80% of the integrated IR luminosity, i.e., the majority of the galaxies are quiescent in terms of star formation and AGN activity (see also, Bell et al. 2005) . The low IR luminosities of the galaxies imply that the optical/near-IR colors of z ∼ 1 early-type galaxies are dominated by their evolved stellar populations, and are most likely not significantly affected by obscured star formation or AGN (see Sec. 4). Hence, the conclusions from van der Wel et al. (2006a) and van der Wel et al. (2006b) hold: the rest-frame B − K colors of the stellar populations of z ∼ 1 early-type galaxies are most likely redder than predicted by the stellar population model from Bruzual & Charlot (2003) , and, consequently, stellar masses of evolved galaxies at high redshift that are inferred from optical/near-IR photometry are overestimates by up to a factor of two relative to stellar mass estimates at low redshift. 
